Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.005 Å; some non-H atoms missing; disorder in main residue; R factor = 0.051; wR factor = 0.139; data-to-parameter ratio = 15.8.
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Wiśniewski Comment
Scientists the world over have been interested in quaternary ammonium compounds (QACs) for over a hundred years (Jones, 1984; Śliwa, 1996 Śliwa, , Sajomsang et al., 2009 Obłąk & Gamian, 2010) . These salts display both inorganic properties (e.g. their excellent solubility in water) and organic ones, and their hydrophilic properties are due to their ionic nature.
They are present in fabric softeners and corrosion inhibitors (Binks et al., 2011; Singh et al., 2009) , they act as fungicides, pesticides and insecticides (Cruz-Guzman et al., 2005) , they exhibit antibacterial and antifungal activities and are therefore constituents of antimicrobial drugs (Rabea et al., 2003; Belalia et al., 2008; McDonnell & Russell,1999) and they are ingredients of shampoos and hair conditioners (Boethling, 1984; Levinson, 1999; Cross & Singer, 1994) .
Without doubt, QACs are used worldwide in industry, agriculture, healthcare and the home. Recent years have witnessed a resurgence of interest in the synthesis of QACs, especially their sugar derivatives, which have potential biological properties (Abel et al., 2002; Blizzard et al., 2002; Honda et al., 1988; Thomas et al., 2009; Maslov et al., 2010) .
One of our current research objectives is to find a correlation between the structure of the substituents around the quaternary nitrogen atom and the biological activity of the compounds concerned (Dmochowska et al., 2011; PellowskaJanuszek et al., 2004) . The synthesis of QACs possessing a substituent that would increase the solubility of these salts appears to be interesting, and the incorporation into the QAC molecule of such a natural entity as a sugar unit could be very effective.
Synthetic work
Our research group synthesized numerous N- [(1,4-anhydro-5-deoxy-2,3-O-isopropylidene-D,L-ribitol)-5-yl] aminium tosylates (Dmochowska et al., 2006; 2009; Skorupa et al., 2004) . We thought it would be very interesting to examine the (Gosh & Liu 1996; Sairam et al., 2003) . Next, the hydroxyl group at C-5 of compound 2 was activated with ptoluenesulfonyl chloride using a well known method (Sarabia-Garcia & Lopez-Herrera, 1996) . The idea was to 
Description of the X-ray structure
Crystals belong to the monoclinic system, space group P2 1 . The asymmetric unit of (4) contains one tertiary ammonium cation and one tosyl anion and one and half molecules of solvate water (Fig. 2) . The charged parts of both ions are directed towards the middle of the cell, forming a hydrophilic layer, perpendicular to the c axis (Fig. 3) . The structure is reinforced by non-conventional C-H···O hydrogen bonds, which are formed perhaps due to the strong acceptor properties of anionic oxygen atoms (see Table 1 ). The region of disordered solvent is located in the hydrophilic layer and use of SQUEEZE recovered 16.8 e -from a void of volume V = 101.8 Å 3
. Electron density, found in the void, was interpreted as coming from one and half molecules of water per one ionic pair. Naturally, this leads to formation of additional hydrogen bonds in the hydrophilic layer.
Ring puckering analysis (Cremer & Pople 1975; Spek, 2009 ) of 4 shows that the five-membered furan ring adopts the envelope C1 -endo conformation (with Q = 0.301 (3) Å, φ= 227.4 (6)°, P = 314.5 (3)° and τ m (C2-C3) = 32.8 (2)°).
Noteworthy, C1 atom is substituted by the methoxy group which may be the reason for increased stability of the conformation. In the analogous compound, substituted by hydrogen at position 1, not a carbon atom but an oxygen atom defined the envelope (see Table 2 ). Apparently, the opposite is true for compounds without the protection of OH groups.
However, electrostatic forces also contribute significantly to the free energy balance, leading in the case of iodide to formation of the twisted furan ring.
The oxolane ring, O6-C2-C3-O8-C7, is best described as having the twisted conformation about the O6-C2
bond (with Q = 0.319 (3) Å, φ = 11.5 (6)°, P = 100.3 (3)° and τ m (C3-O8) = 34.9 (2)°). To facilitate comparisons, we also included data on, published recently, trans-3,4 dihydroxy substituted analogue, (3,4-dihydroxyoxolan-2-yl)methyl 4-methylbenzenesulfonate (Dibrov et al., 2010 ) whose conformation was not described by the authors (Q = 0.397 Å, φ = 245.4°, P = 333.7° and τ m (C1-C8) = 41.7°).
Experimental

General remarks
Commercial D-ribose (Fluka) was used. All reactions were monitored by thin-layer chromatography (TLC) on Kieselgel 60 F 254 Silica Gel plates (E. Merck, 0.20 mm thickness) using eluent system (v/v) 3:1 CHCl 3 -MeOH. The spots were detected by spraying with 5% ethanolic H 2 SO 4 and charring. 
Synthesis of N-[(methyl 5-deoxy-2,3-O-isopropylidene-β-D-ribofuranoside)-5-yl]-N,N,N-trimethylammonium tosylate (4)
Methyl 2,3-O-isopropylidene-5-O-tosyl-β-D-ribofuranoside (3) (150 mg, 0.42 mmol) was dissolved in 33% ethanolic solution of NMe 3 (0.31 ml). The solution was stored for 48 h in a screw-capped ampoule at 70°C, then the solvents were evaporated to dryness. The residue was dissolved in H 2 O, then extracted with CHCl 3 . The aqueous layer was evaporated and dried to yield quaternary aminium compound, which was recrystallized from 2-butanone, 4 (117.5 mg, 67%); M.pt: ).
Refinement
All hydrogen atoms were refined as riding with C-H distances in the range 0.95-1.00 Å and thermal ellipsoids U iso (H) = 1.5 U iso (C) for methyl groups or U izo (H) = 1.2 U iso (C) for aromatic or tertiary hydrogen atoms. Oxygen atoms of the tosyl group were refined as disordered over two positions with occupancies of 0.434 (12) ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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